Phagocytosis mechanism of apoptotic granulosa cells regulated by milk-fat globule-EGF factor 8.
In the process of ovary sexual maturation, most immature ovarian follicles degrade into atretic follicles accompanied by apoptosis in granulosa cells. Macrophages can recognize apoptotic cells through specific binding with phosphatidylserine (PS), exposed on the surface of apoptotic cells, which is mediated by milk-fat globule-EGF factor 8 (MFG-E8). In the present research, we examined the involvement of the MFG-E8-dependent phagocytosis system in the atretic follicles of developing mouse ovaries. The number of atretic follicles and DNA-fragmented granulosa cells significantly increased in B6C3F1 mice during 2 to 6 weeks. Chromatin-condensed granulosa cells were engulfed by macrophages, which existed in the stroma or atretic follicles, or by neighboring normal granulosa cells. MFG-E8 mRNA increased in ovaries during 2 to 6 weeks, and immunoreactivity of MFG-E8 was detected at the surface of apoptotic cells existing around the antrum. Immunoelectron microscopic study revealed MFG-E8-positive signals on the membrane of apoptotic cells near macrophages, but apoptotic cells engulfed by neighboring granulosa cells showed few signals. Anti-Fas antibody elevated the annexin-V-positive reaction in isolated granulosa cells from 3-week-old mouse ovaries. MFG-E8 seems to act on the phagocytosis of apoptotic granulosa cells via macrophages and contribute to the regression process of atretic follicles.